INTRODUCTION
Obesity, excess body fat, is a growing health problem in most developed and some developing countries. [1] It is a very important risk factor for cardiovascular disease, and also a risk factor for type 2 diabetes mellitus, hypertension, osteoarthritis, fatty liver, and other problems, which have collectively been named metabolic syndrome. [2, 3] The metabolic syndrome is characterized
To date, the main interventions to reduce these risks are based on nutritional and physical activity modifications, [6] [7] [8] and there have been rare reports of topical applications for reduction of AC or AF. [9] Therefore, this study was aimed to investigate the effectiveness of Arnebia euchroma (AE) ointment on AC and AF. AE (Havachobeh or Abukhalsa) is a traditional medical plant that grows in Asia (Iran), the Himalayas, and North Africa. Hydroxynaphthoquinones (alkannin and shikonin) are the active components of this traditional medicine that have anti-inflammatory, anti-bacterial, anti-fungal, and immune-modulatory roles. [10] [11] [12] AE was a safe medication used to improve wound healing in burn victims in some studies. [10] The histologic evaluation of the wounds of the rats treated by AE ointment showed that it has improving effects on blood vessels and their density, fibroblast formation, granulation tissue formation, and collagen bundle synthesis. [11] Based on the positive findings of AE, we designed a double-blind single-center clinical trial to investigate the effectiveness of AE ointment on AC and AF.
MATERIALS AND METHODS

Arnebia euchroma ointment preparation
The main part of the ointment is AE (8.7%). In addition, it consisted of solid paraffin (40.87%), waxy paraffin (29.43%), castor oil (20%), and rosemary essence (1%). To prepare the ointment, 50 g of AE powdered root and 500 g of solid paraffin were first heated up to 70°C for about 12 h. Waxy paraffin, castor oil, and rosemary essence were then added to the mixture and the mixture was cooled down. Finally, 50 g of the ointment was packed and kept in the temperature between 0°C and 4°C. The rosemary essence was added to make the product more favorable. The placebo ointment that was used in the control group contained eucerin and had the same odor and color as AE ointment.
Subjects and intervention
This study was a double-blind randomized clinical trial. Sixty female candidates were selected from the endocrinology clinic of Khorshid Hospital, Isfahan, Iran. The inclusion criteria were female gender, age between 25 and 40, and body mass index (BMI) >25. In addition, the candidates were on usual diet and had no considerable past medical history such as hypothyroidism, diabetes mellitus, or use of the steroid drugs during the past 3 months. If the participants showed allergic reaction to the ointment or did not follow the ointment usage instruction, they were excluded from the study.
The procedure was explained thoroughly and informed consent was obtained from each participant. Then, the participants were randomly divided into the case and control groups (thirty in each group) by selecting a number from a box.
The case group applied the handmade AE ointment every day for 6 weeks, whereas the control group applied the placebo ointment with the same instruction. The instruction to use the ointment was to apply 1 cc to the whole abdominal area except around the belly button (i.e., 10 cm 2 ) and to cover the area with a plastic sheet. The candidates were required to do aerobic activities for 30 min after the application of ointment to the skin. All the candidates were instructed to eat their usual diet during the day and a low calorie meal (i.e., salad or cooked vegetables) for dinner.
BMI, abdominal and buttock circumference, and AF were measured at their first visit and after 2, 4, and 6 weeks. AC was measured by the tape meter and AF was measured by skinfold caliper. All the measurements were conducted by the same person and the same devices during the course of the study.
Statistical analysis
Quantitative data were expressed as mean ± standard deviation whereas qualitative data as frequency (percentage). Normality of quantitatively studied variables was evaluated using Q-Q plot and Kolmogorov-Smirnov statistical test. Within-and between-groups analyses over the study period were conducted using repeated measures ANOVA. Mauchly's sphericity test was conducted to assess sphericity as a perquisite assumption. Huynh-Feldt correction was applied when this assumption was not satisfied. Within-group comparisons at each follow-up time points were tested using repeated contrasts.
Between-groups analysis in each time point of follow-up period was conducted using independent t-test. Chi-square test was used for comparing the categorical data between two studied groups. All analyses were performed in SPSS (version 16, SPSS Inc., Chicago, IL, USA).
The study was approved by the vice chancellor of research, Isfahan University of Medical Sciences by the number 393786.
RESULTS
Sixty female candidates participated in this study (thirty in each group). Ten patients left the study (one for pregnancy, one for ovarian cyst, one for hyper-reactive airway and dyspnea, two for migration, and five for personal or familial problems). Fifty participants finished the trial (26 in the case and 24 in the control group) [ Figure 1 ]. Forty-four candidates (88%) were married and 6 (12%) were single.
Although randomly divided, the two groups were different regarding weight, BMI, and AC, but were similar in age, height, buttock circumference, and AF. The education level was also equal in the groups (P = 0.597). The baseline characteristics of the participants are presented in Table 1 .
At the end of the study, participants had a significant weight loss (2.96 ± 1.6 kg, P < 0.001) that was slightly higher in the case group (3.15 ± 1.5 kg vs. 2.75 ± 1.7, P = 0.375). AC also decreased significantly in the participants (11.3 ± 6.7 cm, P < 0.001), but the changes were more significant in the case group (13.9 vs. 6.5 cm, P = 0.004). AC decrement at each visit (evaluated by repeated measures) was also more significant in the case group (P = 0.01) [ Figure 2 ]. Similarly, AF decreased significantly in the participants (2.3 ± 1.1 cm, P < 0.001) [ Figure 3 ]. Although changes were not significantly different between two groups (2.53 vs. 2.04 cm, P = 0.139), its decrement at each visit (evaluated by repeated measures) was more obvious in the case group (P = 0.08) [ Table 2 ].
As changes of AC and fat thickness could be attributed to weight reduction, we controlled its role as a covariate and did not observe significant effects (P = 0.517).
Two participants of the case group experienced mild irritation at the ointment application site. There was no severe drug reaction or other complications due to AE ointment. 
DISCUSSIONS
The present study showed the potential efficacy of topical AE ointment on AC and AF reduction.
AE is a plant that grows in Asia and North Africa. Roots of AE have naphthoquinone. [12] Naphthoquinone is made of two prominent components; water-insoluble pigments named alkannin and shikonin. These components have various pharmacotherapeutic roles such as immune-modulation, anti-inflammation, and wound healing. Their anti-microbial role works against methicillin-resistant Staphylococcus aurous and vancomycin-resistant enterococci. They also induce positive stimulatory effect on epithelialization, collagen bundle and fibroblast proliferation, and angiogenesis. [13] In one study, shikonin is used as traditional excrete that stimulate epithelial transition and reduce microRNA expression during wound healing. [10] Tumor necrosis factor-alpha (TNF-alpha) is a major inflammatory agent that plays a crucial role in the tissue damage.
Hydroxynaphthoquinone can reduce the amount of TNF-alpha serum level and its expression. [11] An ancient herbal formula, containing AE (named "marhame-mafasel or joint balm"), has been traditionally used for decreasing the inflammation of the joints in conditions such as rheumatoid arthritis, and our observations had shown that some patients also experience some skin fat reduction at the site of its application. It is the first study that evaluates this herbal medicine for abdominal fat reduction.
The participants of the Arnebia group had 5 cm more reduction of the AC. This degree of change in the abdominal obesity may have significant clinical benefits. Although the effects on fat thickness in this study of brief duration were not very significant, it may have potential clinical applications.
Several studies have focused on the importance and necessity of a suitable strategy to reduce abdominal fat both surgically and medically. [14, 15] However, some studies implied that there was no main causal role between the AF reduction and obesity comorbidities. The visceral AF decrement was considered to be more crucial than subcutaneous fat layer in association with obesity health risks. In contrast, one study on the omentectomy patients demonstrated that the insulin sensitivity was not influenced by visceral AF omitting. Furthermore, subcutaneous fat reduction such as liposuction did not improve insulin resistance and inflammatory risks.
Fat loss occurs by a combination of hormonal and metabolic effects. It occurs from within the body by the way of a calorie deficit (simply decreasing calorie intake and increasing physical activity). Every 3500-calorie deficit will result in a 1-pound loss of fat. By this view, we do not expect a topical remedy to be effective for fat loss. However, at the cellular level, fat can be burnt and releasing energy as heat at the mitochondria membrane. Further studies are needed to clarify if this or others are the mechanism of action of AE ointment.
Our study had some limitations: First, we evaluated limited number of participants. Larger studies with longer duration may display more significant results. Second, our study shows only decrease of AC and fat thickness. Whether AE ointment beside decrease of AC and fat thickness will result in better clinical outcome for the obese people or not should be investigated in long-term studies.
CONCLUSION
The present study showed that topical AE ointment can reduce AF as well as AC. In addition, AE ointment had no short-or long-term adverse effects on the skin in comparison to other topical and local methods to reduce the abdominal fat.
